The assessment of age and growth patterns provides crucial information on numerous 23 aspects of the population dynamics in fish, which can, in turn, be used to determine a 24 sustainable fishing rate and inform effective resource management practices. However, 25 studies on the age and growth pattern of Tenualosa ilisha (commonly referred to as hilsa) are 26 plagued by a lack of essential information; addressing this data gap is the aim of the present 27 study. Six diverse habitats across Bangladesh were chosen as sampling sites for hilsa 28 collection. For age determinations, the lunar rings in the otolith of the hilsa fish that are 29 periodically-deposited in accordance with the lunar cycle were used to reflect 14-day 
Introduction

45
Tenualosa ilisha (Fisher and Bianchi, 1984 ) the national fish of Bangladesh, is a 46 member of Clupeidae family and a vital element of fish production in Bangladesh. It can also 47 be referred to as ilish, hilsa, hilsa herring, or hilsa shad. It's the largest single species of fish 48 in Bangladesh and can be found in almost every river, estuary, and marine environment in the 49 country [1] , contributing 351 thousand metric tons (MT) [2] in total fish production annually. anew over the course of the fish's life cycle, they do not reliably represent the age of the fish.
88
In contrast, the otolith is an internal organ that never detaches from the body of the fish. This The isolated otoliths were washed, air-dried, and stored in a 1-ml Eppendorf tube in 100% 117 ethanol at room temperature. Their convex exterior was then ground by hand against a fine carborundum stone the surface 127 of which was coated in dilute hydrochloric acid. The use of too much acid was avoided to not 128 allow the edge of the otolith to contact the acid. During this grinding procedure, the otolith 129 was sporadically examined under a microscope to check for the appearance of the rings.
130
When the rings became clearly visible, the otolith was again submerged into distilled water 131 for 1 to 2 minutes to remove the acid, followed by 70% ethanol, and then absolute ethanol for 
Length calculation
157
According to [26] , regression relationships effectively associate length with age. In Where W is the body weight (g); L is the total length (cm); a is the regression intercept, and b 168 is the regression slope. of the graph. When b is equal to 3, the growth of the fish is considered 169 to be isometric [28] [29] 170
Statistical analysis
171
The data obtained from the length, weight, and lunar rings of the hilsa were analyzed 172 using SPSS v. 21 (IBM SPSS for windows, Armonk, New York, USA) and Microsoft Excel 173 program v. 2016. All data were subjected to an analysis of variance (ANOVA) followed by a 174 comparison of the means using Duncan's multiple range test at a 95% confidence level.
175
Results
176
Otolith structure 177 The otoliths of T. ilisha were laterally compressed and whitish in color (S2 Fig). One The age of each hilsa was calculated by counting the lunar rings found in their otolith 185 (Fig 2) . Approximately two out of every three otoliths were sufficiently polished and 186 quantified. Data obtained from these calculations indicated that the age of these fish ranged 187 from one to over five years old. The average total lengths were as 29.50 ± 1.76 cm, 34.28 ± independent of its habitat (Fig 3) . Similarly, the relationship between the hilsa's weight and 193 its age was also preserved across all of the samples (Fig 4) . The results obtained from (Figs. 3 and 4) . In all of the samples, both the length-age and weight-age Table 2 for all of the hilsa according to sampling site. 
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